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What is claimed is: 



, AWhod of screening a human subject for an increased risk of 

developing a lympVtic ^<"- rom P rising *" SKPS 

(a) assaymXleic acid of a human subject to determine a presence „ £ 

a.sence of a mutationlLng the sequence or expression of a, >eas. one VEGFR-3 

** t, *< X- ■* ° f deve,oping a ,yraphatic disord r T 

presence or absence of said wherein the presence of a mutation altering the 

presence A.,™ of at tot one VEGFR-3 allele m the 

encoded amino acid sequence or expression or 

nucleic acid correlates with an m Ad risk of developing a lymphatic disorder. 

2 A method according to claim 1 wherein the assaying step comprise 
determining the presence or absence of a mutation altering a ^ros^ina^omain, 
amino acid sequence of the protein encoded by the VEGFR^- 

3 A method according to claim l^fdn*e assaying step comprises 
determining the presence or absence of^se — in >™>™%£ \ 
position corresponding to onepf codons S57, ,041. 1044 and 1049 of the VEGFR-3- 
encoding sequence setfi>rfhin SEQ ID NO: 1 

4 according to clainTl wherein the assaying step comprises 

determini^e presence or absence of a missense mutation in the VEGFR-3 allele at a 

polX— » - d °" 11M ° f ^ VECTR - 3 - OTCOdi " g " f ° rt 

SEOIDNO. 1. 
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5. A method according to claim 1 wherein the assaying step comprises* 
least one procedure selected from the group consisting of: , 

(a) determining a nucleotide sequence of at least one codon of atl^ast one 

VEGFR-3 allele of the human subject; / 

(b) performing a hybridization assay to determine whe.her/ucle,c ac,d 
from the human subject has a nuclide sequence identioa. to orient from one or 

more reference sequences; / 

(c) performing a polynucleotide migration asWto determine whether 
nucleic acid from the human subject has a nucleotide/uence identical ,0 or different 
from one or more reference sequences; and 

(d) performing a restriction end 
nucleic acid from the human subject has a ,/eotide stance identic, to or d«eren. 
from one or more reference sequences 

6 A method according claim 1 wherein the assaying step comprises: 
performing a polymerase chah/eaction (PCR) to amplify nucleic acid compnstng 
VEGFR-3 coding sequenced determining nucleotide sequence of the ampUfied 

nucleic acid. 

7. A ro4od of screening for a VEGFR-3 hereditary lymphedema 
genotype in a human patient, comprising the steps of: 

7a) Priding a biological sample comprising nucleic acid from sa ld 
patient, said/ucleic acid including sequences corresponding to said patient's VEGFR-3 

alleles' / 

(b) analyzing said nucleic acid for the presence of a mutation or 

(c) determining a VEGFR-3 genotype from said analyzing step; and 

(d) correlatingthepresenceofamutationinaVEGFR-3 allelewith 

[hereditary lymphedema genotype. 

8 . The method according to claim 7 wherein said biological sample is a 
cell sample. 



I ■ 
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9 The method according to claim 7 wherein said analyzing comprises 
sequencing a portion of said nucleic acid, said portion comprising at least one codon of 
said VEGFR-3 alleles. 



10. 



11. 



The 



method according to claim 7 wherein said nucleic acid is DNA. 
method according to claim 7 wherein said nucleic acid is RNA. 



12\ A method of treatment for hereditary lymphedema, comprising the step 
of administeriftgto a patient with hereditary lymphedema a therapeutically effective 
amount of a gro\factor product selected from the group consisting of vascular ^ 
endothelial growth factor C 0 

factor D (VEGF-D) pro\ypn>ducts, VEG\-C gene therapy products, and VEGF-D 

gene therapy protein riroc; 



13. Atherap* 
comprising the steps of: 



itic or prophylactic metfl 



'treating lymphedema, 



providing is^ 



^^ha\endotheM cells or lymphatic endothelial 



progenitor cells; 



transforming o\ transfecting the c>Us ex v, X vo with a polynucleotide 
comprising a nucleotide sequence that encodes a v\d type VEGFR-3; 



and administering the transformed or\ansfected cells to the mammalian 



subject. 



14. An oligonucleotide useful as a probe for identifyh^lj^ 
human Flt4 receptor tyrosine kinase gene, the o^^^^^ 6-50 
nucleotides that have a sequence thaUsidetTfica^r exactly complementary to a 
portion of a wild type humanyEGTR^B gene sequence or VEGFR-3 coding sequence, 

except for one seqiiep 

addition, a nm^oude deletion, or nucleotide substitution. 



-difference selected from the group consisting of a nucleotide 



15. An oligonucleotide according to claim 14 wherein the nucleotide 
sequence is exactly identical or exactly complementary to a portion of the human 
VEGFR-3 coding sequence set forth in SEQ ID NO: 1, except for a nucleotide 
substitution at a position corresponding to a nucleotide selected from the group 
consisting of bases 2546 through 2848 and bases 3044 through 3514. 

16. An oligonucleotide according to claim 14 wherein the nucleotide 
sequence is exactly identical or exactly complementary to a portion of the human 
VEGFR-3 coding sequence set forth in SEQ ID NO: 1, except for a nucleotide 
substitution at a position corresponding to nucleotide 3360 of SEQ ID NO: 1 

17. An oligonucleotide according to claim 14 wherein the nucleotide 
sequence is exactly identical or exactly complementary to a portion of the human 
VEGFR-3 coding sequence set forth in SEQ ID NO: 1, except for a nucleotide 
substitution at a position corresponding to a nucleotide selected from the group 
consisting of position 2588, position 3141, position 3150 and position 3164 of SEQ ID 
NO: 1. 

18. A kit comprising at least two oligonucleotides of the formula X„YZ m or 

its complement; 

where n and m are integers from 0 to 49; 
where 5 <, (n + m) <. 49; 

where X„ is a stretch of n nucleotides identical to a first portion of SEQ 
ID NO: 1, said first portion ending immediately upstream (5') of position 3360 of SEQ 



ID NO: 1; and 

where Z m is a stretch of m nucleotides identical to a second portion of 
SEQ ID NO: 1, said second portion beginning immediately downstream (3') of 

position 3360 of SEQ ID NO: 1; and 

wherein Y represents a nucleotide selected from the group consisting of 

adenine, guanine, cytosine, thymine, and uracil nucleotides. 
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19. A kit comprising at least two oligonucleotides of the formula X„YZ m or 

its complement; 

where n and m are integers from 0 to 49; 

where 5 < (n + m) <; 49; 
5 where X» is a stretch of n nucleotides identical to a first portion of SEQ 

ID NO: 1, said first portion ending immediately upstream (5') of positionWof SEQ 
ID NO . 1; and 

where Z m is a stretch of m nucleotides identical to a second portion of 
SEQ ID NO: 1, said second portion beginning immediately downstream (3') of 

1 o position W of SEQ ID NO: 1 ; 

wherein position W of SEQ ID NO: 1 is selected from the group 

consisting of nucleotides 2588, 3141, 3150, and 3164 of SEQ ID NO: 1; and 

wherein Y represents a nucleotide selected from the group consisting of 
adenine, guanine, cytosine, thymine, and uracil nucleotides. 
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20 



25 



30 



__\^ 20. An array of oligonucleotide probes immobilized onajolid, 
wherein each probe occupies a separate known siteinjh^^ the array 

includes at least one probe set cornprispgWto^ur probes, wherein one probe is 
exactly identical or exactJ^oTn^ntary to a wild type human VEGFR-3 coding 
sequence, anxWh^the7one to three members of the set are exactly identical to the 
r , bu t for at least one different nucleotide, which different nucleotide is 
2ted in the same position in each of the one to three additional set members. 

21 . An array of oligonucleotide probes immobilized on a solid support 
according to claim 20, wherein each probe occupies a separate known site in the array; 
and wherein the array includes at least one probe set comprising two to four probes, 
wherein one probe is exactly identical or exactly complementary to a portion of a 
human VEGFR-3 coding sequence set forth in SEQ ID NO: 1, and the other one to 
three members of the set are exactly identical to the first member, but for at least one 
different nucleotide, which different nucleotide is located in the same position in each 
of the one to three additional set members, said position corresponding to a position 
selected from the group consisting of bases 2546 through 2848 and bases 3044 
through 3 5 14 of SEQ ID NO: 1 
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21 A purified polynucleotide comprising a nucleotide sequence encoding a 
human VeW-3 protein variant, wherein said polynucleotide is capable of hybridizing 
to the comment of SEQ ID NO: 1 under the following hybridization conditions: 
hybridation at 42°C in 50% formamide, 5X SSC, 20 mM Na-PO., pH 6.8; 

and 

washing in 0S2X SSC at 55 °C; 
and wherein the enco\d VEGFR-3 protein variant has an amino acid sequence that 
differs from the aminokd sequence set forth in SEQ ID NO: 2 at one or more 
positions selected from Agroup consisting of amino acids 843 to 943 of SEQ ID 
NO: 2 and amino acids 10o\to 1 165 of SEQ ID NO: 2. 

23 A purified polynucleotide according to claim 22, wherein the encoded 
VEGFR-3 protein variant hasaAmuWcid sequence that differs at position 1114 
from the amine acid sequenc4 set fc\th irf^EQ ID NO: 2. 



an amine 



24. A purified 
VEGFR-3 protein variant 
sequence set forth in SEQ ID^O. 2 at posftkm 
residues 857, 1041, 1044 and k>49 of SEQ IIV NO: 



lynucleotic^accor^ing^ claim 22 wherein the encoded 
I^Cnce that differs from the amino acid 
selected from the group consisting of 



25. A purified polynucleotide comprisW a nucleotide sequence encoding a 
VEGFR-3 protein of a human that is affected withWable lymphedema; 

wherein said polynucleotide is capable^ hybridizing to the complement 
of SEQ ID NO: 1 under the following hybridization coUtions: hybridization at 42°C 
in 50o/o formamide, 5X SSC, 20 mMNa-PO,, pH 6.8; an\washing in 0.2X SSC at 

55°C* 

and wherein the polynucleotide encodes a VE^FR-3 amino acid 
sequence that differs from SEQ ID NO: 2 at at least one residi 
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26. A purified polynucleotide according to claim 25 wherein the , 
polynucleotide encodes an amino acid sequence that differs from SEQ ID NO: 2 at at 
least one resfdue selected from the group consisting of residues 843 to 943 and 1009 
to 1165 of SE© ID NO: 2. 

27. A\ector comprising a polynucleotide according to claim 25 



28 A hos\ cell that has been transformed or transfected with a 
polynucleotide according to claim 25 and that expresses the VEGFR-3 protein 
encoded by the polynucleotide. 

29. A host cell a^prding to clain\28 that has been co-transfected with a 
polynucleotide encoding^ VfeGFR-3 aminoVid sequence set forth in SEQ ID NO: 
2~and that expresse\th/vEGFR\3 protein havir^the^mino acid sequence set forth in 
SEQ ID NO: 2. 



identifying a modulatoA of intracellular VEGFR-3 



ist one mutant mammalian 
the absence of a putative modulator 



30. A metr 
signaling, comprising th> 

a) cor 
VEGFR-3 polypeptide in the presence 
compound; 

b) detecting VEGFR-3 signaling in the cell; and 

c) identifying a putative modWator compound in view of decreased 
or increased signaling in the presence of the putative^ modulator, as compared to 
signaling in the absence of the putative modulator. 

31. A method according to claim 30 whereinVhe cell expresses the mutant 
mammalian VEGFR-3 polypeptide and a wildtype mammkan VEGFR-3 polypeptide. 



32. A method according to claim 3 1 wherein the 
VEGFR-3 polypeptides are human. 



lutant and wildtype 
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33. \A method according to claim 32 wherein said mutant VEGFR-3 
polypeptide is characterized by a substitution or deletion mutation in a kinase domain 
of the VEGFR-3 Polypeptide. 

34. A method according to claim 32 wherein said mutant VEGFR-3 
polypeptide is characterized by at least one substitution or deletion of the wild type 
VEGFR-3 amino acid sequence set forth in SEQ ID NO: 2, said at least one 
substitution or deletion occu^^^^a potion corresponding to a residue selected 
from positions 843 td 943 and positions 100£ to 1 165 of SEQ ID NO: 2. 



35. A methoti kccordingvto claim 32\vherein the mutant VEGFR-3 



10 polypeptide comprises a 1 
11 14 of SEQ ID NO: 2. 



:ucine aminb aci^at-tKe^osition corresponding to position 



15 



36. A method according to claimS32 wherein said mutant VEGFR-3 
polypeptide is characterized by at least one substitution or deletion of the wild type 
VEGFR-3 amino acid sequence set forth in SEqVd NO: 2, said at least one 
substitution or deletion occurring at a position corresponding to a residue selected 
from positions 857, 1041, 1044 and 1049, and lllAf SEQ ID NO: 2. 



